Decreased plasminogen activator inhibitor-1 secretion in hypoxic corneal epithelial cells is associated with increased urokinase plasminogen activator activity.
The aim of this study was to determine the effects of hypoxia on mRNA levels, cell-associated and -secreted protein concentration, activity, and protein complex formation of urokinase-type plasminogen activator, its receptor, and plasminogen activator inhibitor type-1 in corneal epithelium. Non-transformed human corneal epithelial cells were cultured in 20% oxygen (normoxic conditions) or 2% oxygen (hypoxic conditions) for 1, 3, 5, or 7 days. Relative changes in mRNA levels of plasminogen activator, receptor, and plasminogen activator inhibitor-1 were determined using a cDNA expression array, chemiluminescence, and densitometry. Protein concentrations were determined using enzyme linked immunosorbent assays. Activity assays were also used. Protein complex formation was assayed using cell surface biotinylation, immunoprecipitation, and Western blot analysis. Hypoxic corneal epithelial cells demonstrated no significant differences in plasminogen activator or receptor mRNA. Cell-associated plasminogen activator and membrane-associated receptor protein levels were unchanged. In contrast decreases in mRNA and secreted plasminogen activator inhibitor-1 protein were observed in hypoxic cells. Concurrently, increased cell-associated plasminogen activator activity was observed in hypoxic cells. The formation of plasminogen activator/receptor/plasminogen activator inhibitor-1 complex at the cell surface was not inhibited by hypoxia. However, in hypoxic cells less plasminogen activator inhibitor-1 was associated with receptor. It is concluded that in corneal epithelium cultured in 2% oxygen plasminogen activator inhibitor-1 may be an important regulatory factor of the plasminogen activator system resulting in increased urokinase plasminogen activator activity.